meromorphic function is defined as follows: A meromorphic function / on the extended complex plane C is said to be exceptionally ramified, if there exist w k9 1 ^ k <^ q, in C such that the multiplicities £ ktJ of the roots z ktj of the equation f(z) = w k satisfŷ kj ^ v k except finite j's , for a sequence of integers v k ^ 2 with the property (1.1)
Our main theorem is stated as follows:
THEOREM. Let E be a Cantor set with successive ratios ξ n satisfying the condition (1.2) f n+1 = o(flΰ ,
then the domain complementary to E admits no exceptionally ramified meromorphic functions with E as the set of essential singularities.
The author wishes to express her deep gratitude to Professor Kikuji Matsumoto who made many valuable suggestions during the course of this work, and she thanks Professor Masayuki Itό for his help in preparing the manuscript. § 2. Preliminaries 2.1. Introducing the chordal distance χ(w,ζ) on C, we denote by \S\ the diameter of a subset S in C. Let Δ be a τ-ply connected domain bounded by positively oriented analytic curves {/\} <βlf2f ... fΓ , Γ t : z = z t (t) (a < t <ί b) and let / be meromorphic on the closure Δ of Δ. For ζ 1? ζ 2 g /(ΓJ, 0(Λ; ζ 1? ζ 2 ) denotes the variation of (1/2TΓ) arg (f(z) -&)/(/(*) -ζ 2 ) as 2: describes the curve Γ t positively once.
We shall deal with an exceptionally ramified meromorphic function / on Δ with q totally ramified values {w k } k=lt2t ... tQ satisfying the following three conditions:
(1) There exist mutually disjoint simply connected sectionally analytic domains {£^}.,=i,...,«, 1 ^ a <Ξ1 τ, with f(Γi) for at least one ί.
(2) The number v(w, /, Δ) of roots of the equation f(z) = w in Δ iŝ 1, for II; e C -U, α =i A (3) / has no ramified values on each boundary dDj = Cj. Here the multiplicity is always taken into account.
For each C j9 the inverse image f~ι(Cj) of C, consists of a finite number of simple closed analytic curves {Γ ( k j) } k in J. Then 3F denote the family of all subdomains of Δ which are bounded by some of {Γί j) } kJ .
By introducing a partial order into 3* by inclusion, we choose a maximal element of #:
The argument principle proves Since 0^; ζ 0 , ζ Jft ) = 0 for i with j(ΐ) Φ j k , i.e. i β iV fc , the equality (2.5) n = 2 4,i + Σ * comes from (2.2), whence we have (2.9) Σ m k + Σ <** ~ 2 ^ (q -2)n > n ξj -i~ ^ g ^â nd hence, by (2.4),
Thus we have the following LEMMA 2. A simply, or doubly, connected domain Δ does not admit any exceptionally ramified meromorphic functions satisfying the conditions (1), (2) and (3). §3. Classification of covering surfaces generated by exceptionally ramified meromorphic functions 3.1. For approach it is essential to determine all covering surfaces generating by an exceptionally ramified meromorphic function / with three totally ramified values on a triply connected domain Δ(q = 3 and τ = 3). With this choice of q and r, the inequalities (2.9) and (2.10) imply In each case, the numbers n 9 £ k>j , σ k , ^ are determined by (2.5), (3.1) and (3.2). Since 2?-i s t ^ 3, the case (a) does not occur. This covering surface is said to be of class 2. Hence, using the inequalities (3.3) and (3.6) again, we have seven^pos-sibilities: (i) mi = 9 , m 2 = 6 , m 3 = 2 .
Case (i β
(j) TO, In each case, the numbers n, £ ktj , σ k and s t are determined as follows: This covering surface is said to be of class 3.
Case (e). In = 9, £ UJ = 2 for / = 1 to 4 , 4 fi = 3 for j = 1 to 3, ^,! = 7 ,
This covering surface is said to be of class 4.
Case (f). In = 10, 4,, = 2 for = 1 to 5 , These covering surfaces are said to be of classes 8, 9, 10 and 11, respectively.
Case (h). in = 16, £ ltj = 2 for j = 1 to 8 ,
This covering surface is said to be of class 12.
Case (i).
[n = 18, £ uj = 2 for j = 1 to 9 , These covering surfaces are said to be of classes 13 and 14, respectively.
Last case (j).
[n = 24, £ ltJ = 2 for j = 1 to 12 , \ tj = 3 for 7 .= 1 to 8, £ Zti = 7 for 7 = 1 to 3 ,
This covering surface is said to be of class 15.
Case (ii). The inequality (3.3) yields
From (1.1), the following possibilities occur:
Case (ii α ). The inequality (3.8) implies the following five possibilities: We give Lemma 4 which will be a key of our proof of Theorem. 
in E c with some constant C depending only on / and E (cf. O. Lehto and K. I. Virtanen [7] ). Denote by ζ = φ (z) the conformal mapping of S ntk onto G': 1< |ζ| < exp μ n and put g(ζ) = f(φ~%)). Both of dσ Sn>k We may assume that / is bounded in (Γ nιk ), because if necessary, we take a certain linear transformation of / in place of /. Since E is of linear measure zero, (JΓ Λιfc ) Π E must be removable for any bounded analytic function (cf. A. S. Besicovitch [1] ). This contradicts our assumption that each point of E is an essential singularity of /.
5.3. Now assume that infinitely many of Δ n>lc are non-degenerate (/). Then there are J n , fc 's being non-degenerate (/) with n ^> L 4 . We take such a fixed Δ ntk . Let the boundary curves f n+ltik and f n+ i, 2fc -i of Δ' n , k be of wvtype (/) and of Hv-type (/), respectively. Here we may assume that s n+lf2 *-î s n+ i,2fc and that λ 2> λ' if s n+lf2fc -i = s n+ltZk .
From Table 1 , 24d w+2 , 24δ n+ί ) , one of whose boundary curves is κ n+2>ik . Since s n+2Ak = 1, (A^ is only possible for J n+2 ,ι k9 that is, J n+2tik is doubly connected. In the same way as above, we conclude that (A 2 ) cannot occur.
In conclusion, Δ n+ίι2k must be non-degenerate (/), i.e., of the case (B). -E)\ < 48δ n < 48Ŵ e may assume that / is bounded in (Γ n>k ), because if necessary, we take a certain linear transformation of / in place of /. The Cantor set E is of linear measure zero, so that (Γ nk ) Π E is removable for /. This contradicts our assumption that each point of E is an essential singularity off.
Case (B
The proof of Theorem is thus complete.
